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Rolling-Lobe Air Spring having a Support Bell 
Background of the Invention 

Only low torques can be transmitted between the rolling-lobe 
flexible member and the cover in rolling-lobe air springs without 
a support bell. More specifically, the clamping of the 
rolling-lobe flexible member functions as a joint. Problems with 
respect to stability result from the soft clamping of the 
rolling-lobe flexible member when the air spring module as a unit 
is articulatedly connected to the body of a vehicle or to a 
connecting rod. 

Air springs have been increasingly provided with support 
bells in order to solve the stability problem. In the air spring 
described in German patent publication 4,325,576, the support 
bell is connected indirectly to the air spring cover with the 
upper end of the flexible member being connected therebetween. A 
support bell, which is connected in this manner indirectly to the 
cover, provides only a slight support function because the 
connection of the support bell to the air spring cover is soft 
and flexible. Also, no reliably tight seat is ensured because of 
the intermediate connection of the end of the rolling-lobe 
flexible member. The assembly of the support bell requires 
several steps . 
Summary of the Invention 

It is an object of the invention to provide a support bell 
for an air spring which provides high stiffness and a tight seat. 

The rolling-lobe air spring of the invention includes: a 
cover; a roll-off piston; a rolling-lobe flexible member having a 
first end portion connected to the cover and a second end portion 
connected to the roll-off piston; and, a support bell supporting 



the rolling-lobe flexible member at the first end portion and 
being rigidly connected to the cover. 

With the above, a guidance of the rolling-lobe flexible 
member with high stiffness is achieved. A simplification with 
respect to manufacture is provided with a one-piece configuration 
of the support bell and cover. The support function can be 
realized either with an inner-lying support bell or with an 
outer-lying support bell. With the support bell lying within the 
flexible member, the upper end of the flexible member is pressed 
against the throat region of the support bell by means of a clamp 
ring . 

For a support bell arranged outside of the flexible member, 
a clamp ring is provided within the throat region of the support 
bell. Either the inner-lying clamp ring is expanded in advance 
of the assembly of the roll-off piston or the throat region of 
the support bell arranged on the outside is pressed against the 
inner-lying clamp ring. A cost savings is realized because the 
support bell is not a separate component. The complexity of 
assembly is less . 

Preferably the rigid configuration of support bell and cover 
is mounted rotatably on the vehicle body or at the wheel end. 

According to an alternate embodiment, a ball joint of this 
kind is disposed between the roll-off piston and the part of the 
vehicle assigned thereto. This part of the vehicle can be the 
vehicle body or a wheel connecting rod. 

A degree of freedom in a preferred direction can be provided 
with a non-rotational symmetrical configuration of the support 
bell. 

When the support bell is configured to be cylindrical in the 
region of the cover and expands elliptically toward its open end, 



the rolling-lobe flexible member is on one end reliably supported 
at the location where it is clamped but has, in the center 
region, so much play space that the air spring, as a whole (and 
without a joint connection) , is not hindered in its freedom of 
movement for a circular-segment shaped spring deflection 
operation . 

Brief Description of the Drawings 

The invention will now be described with reference to the 
drawings wherein: 

FIG. 1 is a longitudinal section view through an air spring 
of the invention having an inner-lying support bell; 

FIG. 2 is also a longitudinal section view of an air spring 
but with an outer-lying support bell; and, 

FIG. 3 shows a cross section at two different planes through 
a specially configured support bell. 

Description of the Preferred Embodiments of the Invention 

The two embodiments of the air spring 2 according to the 
invention shown in FIGS. 1 and 2 each comprise a rolling-lobe 
flexible member 4 which is connected at its upper end to a 
cover (6-1 or 6-II) and is connected pressure- tight at its lower 
end to a roll-off piston 8. The rolling-lobe flexible member 
encloses a pressure space 10 of variable volume. The 
designations "upper" and "lower" refer only to the views 
presented in the drawings. An opposite installation in a motor 
vehicle is easily possible. The end attachment of the flexible 
member 4 to the cover (6-1 or 6 -I I) and the piston 8 is provided 
by clamp rings (12-1 or 12-11) and clamp ring 14. 

For lateral guidance, the rolling-lobe flexible member 4 is 
provided with a support bell (16-1 or 16-11) in the region of the 
corresponding cover (6-1 or 6-II) . 



What is special in the air spring 2 of the invention is that 
the covers (6-1 or 6-II) and support bells (16-1 or 16-11) are 
configured as a single piece. More specifically, the support 
bell (16-1 or 16-11) does not define a separate component. The 
support bell 16-1 of FIG. 1 is disposed on the inner side of the 
rolling-lobe flexible member 4; whereas, the support bell 16-11 
of FIG. 2 is arranged outside of the rolling-lobe flexible 
member 4 . 

The inner support bell 16-1, which is shown in FIG. 1, has a 
throat region 18-1 and joins as one piece with the cover 6-1. 
The throat region 18-1 functions for receiving and attaching the 
cover-end end of the rolling-lobe flexible member 4. The upper 
(cover-end) end of the rolling-lobe flexible member is tightly 
clamped by means of an upper clamp ring 12-1 against the throat 
region 18-1 of the support bell 16-1. 

The outer support bell 16-11, which is shown in FIG. 2, 
likewise includes a throat region 18-1. Here, the cover 6-II 
also joins as one piece. The assigned clamp ring 12-11 is 
disposed on the Inner side of the rolling-lobe flexible member 
for providing a pressure-tight attachment of the upper end of the 
rolling-lobe flexible member. This clamping ring 12-11 functions 
only for support; whereas, the throat region 18-11 of the support 
bell 16-11 assumes the actual clamping function in that it 
deforms for clamping . 

The lower end of the rolling-lobe flexible member 4 is 
clamped pressure- tight in the conventional manner likewise by 
means of a clamp ring 14 at the upper end of the roll-off 
piston 8. 

The air springs 2, which are shown in FIGS. 1 and 2, support 
the body of a motor vehicle. That is, the cover (6-1 or 6-II) is 
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connected to the vehicle body 2 0 and the piston 8 is connected at 
the wheel end, for example, at a connecting rod. Or the opposite 
can be true, namely, the cover (6-1 or 6-II) is connected at the 
wheel end to a connecting rod 20' and the piston 8 supports the 
vehicle body. 

In the embodiment shown in FIG. 1, a ball joint is provided 
between the cover 6-1 and the vehicle body 20 and in FIG. 2, a 
ball joint is provided between the cover 6 -II and the wheel 
connecting rod 2 0" . 

FIG. 3 shows a non- rotational symmetrical configuration of 
the support bell 16. In the region of the cover, the support 
bell 16 is configured cylindrically (section A) so that a 
circularly-shaped clamp ring is used for clamping the upper end 
of the rolling-lobe flexible member. The support bell 16 expands 
15 elliptically toward its open end (section B) and is comparable to 

an oval -shaped funnel. 

It is understood that the foregoing description is that of 
the preferred embodiments of the invention and that various 
changes and modifications may be made thereto without departing 
from the spirit and scope of the invention as defined in the 
appended claims . 
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